
ETVMOTIC RESEARCH FnGE e l  

Quantifying Telecoil Performance: 
Understanding Historical and 
Current ANSI Standards 
HarryTeder, A.B.' 

; ; I ! !  2 7 ABSTRACT 'L.... . i - 
Mcrhods for relccoil perforrnancc rnersuremenJ have advanced 

from the relatively primirivc physics lab procedure rpcdfied in $e 19/6 
and 1956 American P:arionai Standards Instirure hearing aid srandxds to 
thc sirnulatcd telephone tests in rhe 1996 srandard. Plrallel advances in 
drtining a ticaring aid comparibie relephone reccivu as wcll as ncw rclecoil 
rcsring mcthods had to occur for the 1996 rest5 ro bccornc possible. T h e  
ncw tcsts dlow more accurarc arsessrnent of relecoii pararnctcrr and bcrtcr 
esrimarion of expecrcd rcal-life performance in relecorl mode. 
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THE FIRST AMERICAN 
NATIONAL STANDARDS 
INSTITUTE STANDARD 

Until 1976, to describe the performancc of 
hearing Zids  in the Unired States, onc used dic 
Hcarine Indusrricr Associarion (HW) Stan- 
dard.' This was a volunrary agreement by rhe 
hearing a d  industry, with gain and output mca- 
surcd at 500,1000, and 2000 Hz (rhr HIA av- 

cragc). It had no provision for mcasuring dis- 
tortion, did not incorporatc any rolcrances. and 
did nor cvcn mention the relecoil. It was nor 
i e g d y  binding and w x  basically a fairlv loose 
ycnrlernen's agreement. 

The  1976 American Narional Srandards 
Inititute (ANSI) hearing aid standard (53.22- 
1976): changed all rhar. It uiggered major 
changes in h e  haring aid field. Alrhough it was 
ostensibly a labcling standard, regdaring rhe 
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technical information that was ro accompany 
every hearing aid, irs c5ccrs went much fur- 
rher. T h e  MM standard had been volunruy. 
bur rhe new srandard was bascd on federal law 
and l e g d y  binding. I t  specified new measure- 
m m r  proccdurcr and dlowable tolerances for 
the results of those meiLEurements. For rhe first 
rime, w e  had a documcnt spcufying elecrm- 
a;ousn.:performance rhar appLed ro ever]. h c u -  
ing aid sold in rhc Umted Stares. Henceforth, 
every hearing aid had to be accompanied by 
wrlrren data that includcd thc s p e c b d  mea- 
ruremenrs, and thc hcaring aid had to meet rhe 
dara within thc spccificd tolerances T h e  sran- 
d a d  applicd to rhc hearlng aid indusrry 1s well 
as rhc dispcnscrs, and a L1.S. gwemmenr agenq, 
rhe Food and Drug .\drninismtion (FDA), was 
watching in the background to make sure thc 
industry obeyed the outlined requiremenrs. FDA 
inspcctors visitcd manuFacturcn, chechng on 
r e j r  procedures.Xle inspectors could (and somc- 
times did) apply sanctions to nonconfoming 
manufacturers. Big BroLilcr was wafching. 

The  AYSI Worhmg Group 53-48 for 
Hearing .lids, which wrotc thc ncw standard, 
included engineers from most hearing aid com- 
panies, plus rcprcscnrativcs from thc dispcnscr 
and audiological comrnuniries. This group pur 
rhc srandard togethcr in thc unhcud  of short 
rime (for an ANSI standard) of 1 year For this 
achicwmenr, a grcar d c d  ofcrcdit gocs to thc 
knowlcdgcable and genrlemanly g u d m c e  of i t s  

chairman Sam Lybarger. Heary pressurc from 
r h e  FDA was admittedly anothcr factor. 

In retrospect, rhere is no quesnon diar rhe 
new s t anhrd  forccd thc hcnring i d  indusrry co 
improve 1% products and pushcd thc dispcnscr 
community toward bcrtcr knowledge of the 
producr they were finlng Wirh t h e  clout of 
FDA ever-presem in the backgmund. manuhc- 
rurers not only had to subject every hearing aid 
ro a standardized bancry of tests bcforc it left the 
facton: rhey also had to makc 5 u c  the hearing 
ald mct thc rpcciiicanons for char model. The 
diqxnser wns required to provldc a printed per- 
formance chart to thc dienr. The  tolerance hmirs 
in thc i tandad  were reasonable enough. In con- 
trast, the oid HIA snndud, wirh no roierance 
h i t s .  essentially lcfr thc vuiarion from hearkg 
aid to hearing aid subject to thc intcrnd dCs of 
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cach manufacrurer. Thosc were only coc~often 
sobjcct to a ccrrin amounr of h b i i t y  &cred 
by rhc customer's dcmand for immcdiatc shp -  
menr, or dic deslre for a good shipping month 

A number of new measurement pmccdurcs 
werc introduced in the ANSI r rzndud,  includ- 
ing mcasuremcnts of clsromon. saturation sound 
pressure lcvcl. and telecoil sensiciviry. The  ncw 
pocedures not only forccd thc industry to im- 
prove i n  processes bur also p v c  thc dispenser 
more and bctter information. Le t  us examinc 
rhe new mcrhod for testing rdecoil pcrfor- 
mance. srnning with rhc baric& 

SERENDIPITY IN 1947 

In 1917. Sam Lybarger ar RadioEar Corp. de- 
scribed a ncw body-worn hearing aid. rhe 
Permo-Magnetic Radiocar,' which fcaturcd ''a 
new direcr inductive pickup for relephone and 
radio usc.' Lybnrger had Qscovered char rhe 
thcn-common Wesrern Electric-Bell LaborJ- 
toncs tclcphonc rccciacr, the U1, had a signal 
Icrkagc ficld t h a t  could bc picked up with an-  
orher cod (rhis bccame thc tclccoil). amplified. 
and urcd to listen to the telephone, free of sur- 
rounding acousric noises. H e  received a U.S. 
patcnt For this invcntion. 

Thc U1 receiver lealwg field r l m  rhc rcle- 
coil pickcd up is acrudiy undcsirablc rnagncric 
spdage, m inQcarion of inefficiency of rhe re- 
c w e r  magncuc 6rructurc.This rcceivcrms madc 
In cnormous qumtiries, over 90 million by rhe 
rime production ccased in 1981, and in most 
a rea  of the country i r  was in cffccr rhe defaulr. 
Howctsr, it should be nored that che so-called 
independenr telephone companies (e.g., GTE, 
Automatic Elccuic) ncvcr did havc telephones 
char wcrc compatible with rclecoils, and the ser- 
vice arcas dominated by these cornpanics (mostly 
in rhe south) were nororious for complaints of 
poor relecoil performance. 

THE ELECTROMAGNETIC FIELD 

The ekcurcd  c w n r  cmrytng rhc speech 3 1 4  

in muallvcvcg- tclcphone flows chough a cod 
of some land (A fex. tclcphoncs with ceramic- 
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driven rcceivcrs l i n v ~  l x c n  nude .  On rhose. a 
separate coil pmvidcs rhe required mngneric 
field.) Thc ciirrciir ir! rhe coil gcncrarcs 2 mag- 
ncric ficld, which vibrates a diaphragm, movlng 
sir :rnd rcsrilrinF i n  dn .iiiJible signal. mnsriy 
Ypccch. ?lor JII of rhe magnetic ficld docs rhc 
useful work of monng the diaphrabm. Sornc 
crc:iycs uutsidu tlic rclcphonc and can  be pickcd 
u p  by a relccoil Thc srrcnyrh of the fie'd is 
mcasiired in  current per wirc Icngrh, or amperes 
pcr meter. A miUimipcrc. mA (0.001 ampere). 
per meter i s  a more convenienr mearurc for 
pracrical measurements 

THE ANSI S3.22-1976TELECOILTEST 

The relecoil rcsc sccrion of rhe 1976 srandard 
specdied a 1 liHz elecrromagnctic ficld wirh a 
held strcngrh of 10 d m .  The hexing  aid on 
a 2-cc  coupler W A S  placed i n  rhe ccnrcr of rhe 
field .ind oricnred for maximum sound pressure 
lercl (SPL) ourpur Thc  cxample given for gcn- 
craring rhe field was for 3 coil 1 m in diameter. 
wirh 10 turns of copper wlre around rhe pe- 
riphery~ The  firrr coil mJdc in our laboratory 
ar  Telcx Communications followed the cxample 
.ind wac Ixgc ;and cumbersome, midc of rhree- 
qudrrer-inch plywood. wirh a hole about a foot 
diameter in thc ccnrer fo: the hcxing  aid and 
2-cc coupler. I t  w s  by no means r i  rcd-lifr resr 
and :v% in facr more reminisccnr of a basic 
phvrics I aborxoq  expcrimenr. bur 3 big srep 
for\v.ird from no  rcsr at aU in rhe preceding 
HI.& s r m d x d .  Later, the simpler method of 
wrapping ~ r !  lppropriarc coil dround rhc Bruel 
& l<jacr rest box bccame commonplace. Th:< 
was a do-it-yourself projcct, as Bruel & Kjaer 
never did provide J n  officialversion. In any ver- 
sion 0.r rhe coil. one had to make sure that rhe 
magnerlc ficld in the mcmmrnerit spacc had 
rhe specified field denslty of 10 d ' m ,  bur rhar 
v a s  2 hirly !imple proccdure, requiring o d y  
basic  rneasurcrnenr insrrumenrs and a few cal- 
a h r i m s  Ercnrudlv, commercial cquipmenr 
m.&rs such as Frve Elcctronlcs and ErymoGc 
R c ~ c ~ ; i l i  rnrcrcd rhe field, producing gear [o 
inensurr comphancc wrh ANSI 1976. ' 1 - 1 , ~ ; ~  
equipment includrd codz nf quire rcasonabie 
S I Z C  10 m m u r r  rclccoil s ens i rhn .  (See Fig. 1.) 

Flgure 1 Teleco~l tesi coil 116 x 16 X 3In'l for 
1976-1988 A V S l  S:andard ICaanesy of =rye Elec- 
t ror  c s  I1c I 

The choicc ofrhc specified 10 mA/m field 
strength had been made with inadequirc infor- 
mation and under rime prcssure. This selected 
standard field svength turned our IO bc quire a 
bir lower than rhc field srrcngch of a cypical 
hexing  aid compatible rclephone, which is 
about 78 mA/m axial. 45 mA/m radial. W e  did 
nor know rhis ar rhe rime. Evcn so, h e  standard 
scrvcd its purpose until more w u  leamcd abour 
compatible telcphones. Neither rhc rex coil nor 
rhe fe6r rncrhod bore much rcsemblance to an 
P C N ~  releplionc. Thus the measuring proce- 
dure could not a n w e r  the basic question "How 
well does a particulu hearing aid work in rele- 
coil mode?" Neverthclcrr, a relative compari- 
son of relecoil scnsitiviry among differenr hear- 
inp aid models was now possible. Bccausc in 
1976 rhere m 5  no agreement yer on what thc 
field srrengrh of a hearing aid compatiblc rele- 
phone was, rhe resolurion to the basic quesrion 
had t u  awalt moves by rhe rclcphone indusrry 

THE TELEPHONE INDUSTRY AND 
THE HEARING AID COMPATIBLE 
TELEPHONE 

T h e  relephonc industry (and parricululy the 
Bcll System) through thc  yclrs has becn recep- 
rive to rhe nccdr of rhe hcxing-impaired pub- 
lic. An  example nfrhat rcccprivencrr ir the BcU 
System rcrrofining. at considerablc apcnse .  dl 
public coin relcphoner to be hcuing  aid com- 
patiblc. starring in 1974. Why a large perccnr- 
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~ g c  o l  coui phoncs a t  that timc wcrc nor com- 
paciblc in rhc firsr placc WE a simplc ovcrsight, 
in which a giant industry was u n a w u c  of thc 
needs of a rclativel~ small segmcnr of rhr pub- 
Lc. An  cvcn morc glaring cxarnplc of this ovcr- 
sighr is evidenr in  rhe introduction of the new 
Bcll System receiver to replace rhe U1, first in- 
rroduced in the Slimline telephone in the late 
1960s~' It was smaller, lcss cxpcnsin: to producc, 
used fcwcr strarcgii rnarerids, and was more 
cfticicnt. but it was useless with a relecoil be- 
CJUSC i t  had a very we& stray field 

DEFININGTHE HEARING AID 
COMPATIBLETELEPHONE 

The  Slimline situation tinally woke up rhe tele- 
phone indus ty  to  thc importance of relecolls 
to hearing a d  usen Around thc samc rime pe- 
riod, rhe hearing aid industry had Icarncd the 
r d u e  of cooperaring on rechnicd standards for 
rhe greater good of all. dbeir under pressure 
from thc FDA. Engineers from both industrics 
sraned woriung together in thc latc 19iOs as a 
iainr cornminee ;:the author was co-chair), de- 
rermining rhe methods of measuring the strdy 
clccuomagneric field (which had been up ro 
now of 110 concern to thc tclcphone indusrry) 
and tcsting a number of telcphonc receivers ar 
various laborarories. Afrer several years ofwork, 
the srandud was wrirrcn around the perfor- 
mance of the wcll-acccpred and ubiquitous Bcll 
Systcm U1 receiver.' This becamc the Elec- 
tronics l n d u s r q  Association (EIA) Srandard 
RS-504 of 1983, titlcd "Telephone Reccivcr 
Hearing Aid Compatiblliry," and with minor 
modifications it Furvives to chis dav.b 

The minimum eleccrorndgnetic field 
snenerh of a hcaring aid compatible tclcphone 
receiver in thc EIA 504 standard was specified 
as -22 dB axld Gcld, -27 dB radlal, both re 1 
A/m at 1 Id-lz. Those correspond to 78 and 45 
d r n .  rcspcctively. (The nvcrngc of axial and 
radid Lcl& is  -25 dD: the sipinificmcc of [hij 

number will be discussed further in the section 
on rhe practical meaning of thc telephone stan- 
dard 1 Thcse figures werc thc averaged result of 
measuring a number of U1 reccirvs ar several 
labsrarorier. In addirion, dctads of the field 

shapc. frcqucncv rcsponsc, md dssocinccd cir- 
m i u y  wcrc defincd. Notc that the Wll field is 
9.6 dB and thc radial 4.6 dB highcr than thc 10 
mA/m of rhc 1976 dnd 1987 ANSl stduddrds.*,' 
Onc might ask, "Was r h i s  ficld adcquarc for 
hexing iuds?" Acru?Uv, it was a case of r a h g  d 
receiver that was out h e r e  by rhe d o n s  m d  
considered usable with telecoils. and deerrung 
tiiis to be the rrandard. There was no discussion 
ot'whcrher i r  was p o d  enough or whether we in 
the hearing aid industry could a p c c t  morc. W c  
took what wc could gct and were glad ro get ir. 
Thc  tiny and politicdy we& hexing aid indus- 
q had no chance of pressuring for more &om 
the giant telephone industry. AI1 this changed 
wirh Americans with Disabilities Act of 1992, 
bur r h x  war to be many vedrr in the Fuhxc. 

MARGINAL ADEQUACY OF THE U1 
RECEIVER MAGNETIC FIELD 

Although thc magneric field of t h e  U1 receiver 
and the resulting EIA standard wcrc dccmcd 
heuing  aid compatiblc and wcrc the best avail- 
able 11 rhc timc. thcy wcrc reallyjusr barelv ad- 
cquatc and no more. As srarcd previously, I t  

WAS rhc bcst the hearing aid industry could 
gct without gcttiiig inro :L fight with thc tclc- 
phonc industry rhat we could nor possibly win .  
To xhicvc  the desirablc goal of a hcx in8  aid 
bcing as loud in tclccoil niodc as in micro- 
phone mode, the licuing i d ' s  amplifier gGn 
had to bc 50 high that rhe aid would bc closc to 
instabilir). (mororboaring). ( T h c  motorboaring 
sound is a lou~-frequcncy buzz, rerembhng a 
sm2iI boat motor.) T h e  cause is magnetic cou- 
phng horn thc hcuing aid receiver back to the 
wiring and thc cclccoil. similnr in principlc ro 
rhe acoustic fcedback whistle that is the bane 
of many a hearing aid fining. Adequate telecoil 
perfomancc was thus just barely possible. but 
with conriderable difficulty It was a particu- 

ing aids, wluch were by then, in the late 1970s, 
heginning 10 dominatc rhe marker. Somc man- 
ufacrurcrs incorporared specrd telccoil pream- 
phfrers, which hclpcd, bur requircd addinond 
rpncc, always a scarcc commodity in in-thc-ear 
hcaring aids. 

larly tough pIol)lciri iii custom in-the-ear h e r  
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TELECOIL WITH PREAMPLIFIER: 
A UNIVERSAL SOLUTION 

T h e  problem \vas nor really solved unril 1992, 
when mqor  supplier of rekcoils, Tibbers 
Indusrrier Inc.. inrroduccd 2 rclccoil with a 
vcry small buiir-in prcarnplificr, thc hfodcl 
P.&-3 Using a cusrom inregrared circuit, 11 was 
not much bigger rhsn 2 plain telecoil, dthough 
undcrrtandably i t  u a s  rnorc costly. Combin- 
ing thc prcamplificr and coil inro one pickagc 
grcariy ;Fcduccd rhc magncric field pickup due 
to wiring and diowcd highcr urible relecoil gam 
with much bcrrcr stabiliry. (Scc Fig. 2 . )  

IMPROVINGTHE ANSI STANDARU: 
PROGRESS OVER THEY EARS 

Considcring th.e rime and regularory prersurcs 
behind rhe 1976 jrandard, with thc FDA push- 
ing rhe I n d u s r r s  hard IO crearc. cvaluatc, and 
finish a brand new 5tnndard in thc record rime 
of 1 yeJr. 1: w . i s  undersrandablc rhar a r e x  of 
iniprovemenrr would be left for thc furure. A 
more realistic tclccoil rncasuremenr was needed, 
bur i t  rcquired rhe crearion and acccprance by 
the relephone Industry ofcrireria for a hearing 
aid compatihlc tclcphone receiver. T h e  1983 
EIA 501 Iicaring Ad Compxible Tclcphone 
Srand;irJh dciincd rhrse cTireii.i and madc rhc 
subsequent devclopmcnr oi berrrr relecoii tcxr 
mcrhodr possible 

Thc  1987 ANSI hearing aid srandard; re- 
vised h e  1976 ~ ~ r s i o n '  and improvcd it, but 
rhe author rtcallo no arrcmprs by rhc ANSI 
S3-48 cornmitree to improve thc rclccoil mca- 
suremenr method. One could r p e d a r c  char rhc 
main use of relecoilr occurred in bchnd-rhc- 
e x  aids, which had dcdincd in rnarkct Yharc to 
around 20% by rhar rime Another I k ' ;  f acror 
i i  that t hough  rhe years, the rclecoil ha5  never 
occupied cenrer stage in hearing aid technol- 
om, nor has h e r e  been a strong demand from 
the dispensmg community for improvements in 
telecoil rechnology or dormat ion .  T h e  rclc- 
coil parr of the ANSI srandard at that dmc  w a 5  

prirnitivc cnough: a mcasurcrncnr ar jusr one 
frequency (1 kHr), with rhc hearing aid moved 
xound  unril mz4rnum outpurwas reached. Be 
that as it  may, it took u n d  the 1996 ANSI 
Standard8 t o  develop a neu: more realirtic test 
rnerhod. 

1996 ANSI STANDARD AND 
TELECOILTESTINQ 

In rhe 1996 ANSI Standard (ANSI S3 22- 
1996)a thc relecoil measurement w a s  changed 
to a merhod very bimI1-u to actual relephone use 
and rhufi couid be dirccrly related ro the perfor- 
mancc of thc hearing aid on 2 red-life tclcphonc. 
The  primc mover behind h a t  effort v a s  Bill 
Cole of E t p o n i c  Dcsiyn Inc. i n  Canada, and 
hi5 conrribution should be recognizcd. Sce 
Tnhle 1 for a comparison of 1976186 and 1996 
ANSI reieplione mcasurcments. 

SIMULATED TELECOIL SENSITIVITY 

The new mcrlmd i o  logical and rtraighrfonvard 
bur inrroduccs a number of ncw concepts and 
corresponding auonyms Thc end goal IS  t o  
define and measure the sirnulared relecoil sen- 

dard ar.d callcd, logically enough, a telephone 
magncric field simularor (T5IFS). The  TblFS 
yencrltcs a 31.6 m A i m  magner~c field (wiuch 
i 5  -30 dB re 1 N m ) .  with the inrcnt of ap- 
proximating h e  ourpur of a rypicd hearing aid 
compatible tclcphone 

sitivity (STS) A tesr coil is defined i n  the rran- 
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Table 1 Cornpariron of 1976187 and 1996 ANSlTelephone Measurements 
~ 

ANSI 1976/87 ANSI 1996 

F l e k  51'9'131.1 ;o mP/T, 3! 5 -rNm 

Freauencv 1030 Hi 1000. 1600. 2500 HZ 

Measu'mS co 5126 Not Specified Sirnulared :elephoie 

HA losarior tJove aro'mo :or Strularsd teleohone use 

m , a r , - r ~ r n  ;eao.rg 

The samplc TAIFS cod dcrcribed in rhc 
srandard i6 cyhndricd, about 3 inchcs in disme- 
rer The  coil5 produced byrcst  cquipmenr man- 
ufacturers have taken different fvrms, similar 
in sizc to  a relephonc and producing thc re- 
quircd field srrength. Examples frum rwo man- 
ufaitwers are shown in Figures 3 and ?. T h e  
TMFS and rhe hexing  aid x e  plsccd apamsr 
each other, with t h e  helnng aid connected ro 1 
2-cc coupler. 

T h e  SPL output o f  rhe hearing a d  into 
rhe 2-cc ccupler is measurcd at three frequcn- 
;;e5 (1000, 1600, and 2500 Hz) and averaged. 
This CPL is namcd sound prrrsurc level for in- 
ductive telephone simulator. or SPLITS (the 
"inducrive" is obviously necessary becaurc Eng- 
lish docs not lend irrclf to pronouncing five 
cCGsonanrs in a row). Other acronyms com- 
bine rhe familiar with SPLITS. such as HFA- 
SPLITS (for higli irequcncy average-SPLITsi 
and SPA-SPLITS (for specid purposc awragc- 
SPLITS).  I n  addition. a frequency reiponsc 
curve in relccoil mode is introduced in  the 
srandud.  

THE SIMULATEDTELEPHONE 
SENSITIVITY FORMULA 

liarically, ~irnulared tclcphone sensltisiy jSTS! 
is the diffcrence betwecn ourpur SPL rcsulting 
{rum a 60-dB acoustic input and rhe output SPL 
resulting &om an inductivc input via rhc TCIC- 
phone simulator: STS = SPLITS - RTG + 

60+, whcrc SPLITS is thc SPL wid, rhc rclc- 
coil simulator (rclecoil mode), and RTC (rcfcr- 
cncc t a t  gain) plus 60 is t h c  5PL wl:h 60-dB 
acouitlc inpur (rnicrophonc inodcj. 

WHAT DOES STS MEAN? 

The  STS procedurc compares the acuusric out- 
pur, w t h  60-& ncousric input, uirh rhe JCOIIS- 

ric output from a simulatcd tclcphone. Ifrhc r-0 
numbers arc equal,. STS is zcro. Stireti differ- 
entlv. if STS is zcro, telecoil output is cqurl io 
acou:ric output wirh 60-db rnpur (both wcr- 
aged over three frcqucncies). If STS 15 n e p  
tire, s ~ y  -2 or - 3 ,  ir  means die ourput in teic- 
phonc mode is 2 or 3 dB lower than rhc output 
roulting from 60-dB SPL input to the micro- 
plmne. A posiuvc numbcr mcdns some reicrvc 
is avdable  for relephonc mode, which i s  de- 
sirable. For cxample: RTG = 43 dB; HFA 
SPLITS = 103 dB SPL; STS = 103 - (43 - 
60) = 0.  

For satisfactory real-life rclcphone use. 
should STS be zcro, or less than zero, or rnorc 
than zero? T h e  aurhor is not  aware of clinical 
or othcr studies addressing this issuc. How- 
ever, i r i s  notcworrhythat the Brirish. Swcdish, 
and Ausrralian governmcntr speclfv rhdr SPL 
of t h ~  rclecoil with 31.6 mAlm field and mi- 
crophonc mode with 60-dB input bc within i5 
dB of cach orhcr.Th!r is exacrly rhc samc thing 
35 saying thJt  STS (in the U.S. srandxd)  shdl  

Figure d 
againa! I+,! 
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Figure 1 
?ga8ns! I t  

I 
OUANSIM~GTELECOLPERFORMANCE~EOE~ 69 

-65' 72 Ihe STS 01 3 behind r\e-sar hearing a 0 wirh a TMFS I Telewand*'l T'le T W F S  IS placed 
e near 'q a 0 iCoLr:esv 01 Fry6 Electronics lnc 1 

bc wirh!n z5 dB of zero T h c  clcar implication 
is T h x  STS = 0 is desirable. 

Examining rhc numbers defining STj  and 
TilFS lead ro r h e  same conclur~on. (The dge- 
braicallv chnllengcd may rkp chis paragraph.) 
Assume a hcaring :lid wirh STS = 0 (i.c., rhc 
SPL ourpnr is rhe same w r h  60-dB SPL 
. I C O : L C ~ ~ C  i n p i  or -30 dB re 1 .%rn mzgnetic 
6eld i n p r ) .  17ccall r h x  average rprcc11 lcvcl at  
3 i t e r  is 3bout 6 5  dB SPL, 5 d B  more than thc 
srandard~ Thc  magneric f ield of an E1.A SO? 
coinpntiblc rc!cphone IS -25 dB IC l . G m ,  also 
5 dB more rhan the TMFS. Therefore. this 
hcaring a d  is equallyloud wtrh average spccch 
and wirli a coinparible relephone, iurcly 3 de- 
sirable condition. 

SPLITS CURVE 

Anorhcr nic:iruremrnr defined by rhc 1996 stan- 
dard is rhc SPLITS curve. .45 rhe name im- 
plies, Ir is rhe reiponx curve of the hcaring aid 
wirh r h t  relephonc simulnror proi.iding the 
i n p i i r ~  This CUIVC rrovidcs urefid informarion 
tu  rhc dispenser. Jszuring rhar ihc rciccotl re- 
iponce 15 xppropriare. In  [lie nor-[no-diirant 
pasr. the author has run a c r o s ~  hcJring aids 
G r h  a rclccoil curve char peaked sharply a[ 1 
IkHt. providi iy  7 n x c  high number undrr I h c  

older standards but sounding unpleasant as 
well as undesirablc. by any audiological cnte- 
rion. (Sec Fig 5.) 

SUMMARY 

T h e  ANSI 53.22-1996 Hearing Aid Srnndarda 
inrroduced ncw proccdures for measuring rclc- 
cod performancc. Thcre procedurcs sirnulare 
red-life rclccoil pcrformance much rnorc closely 
rhan rhc 1976 and 1986 srmdards did T h e  
foundarion for rhesc improved procedures was 
laid wirh porallcl advances in hearing aid and 
relephonc rcchnologirs and standards. 

r i  



7 0  SEMINARS IN HEARlNOiVOLVME 24, NUMBER 1 2003 
I 

T h e  test mcrhods mandired by t h c  1996 
A X 1  Srandard* should rcsult m more accu- 
rately rcsting telecoil performancc and may con- 
rribure toward grcatrr acceprance of this somc- 
rimes ncglcctcd hcaring aid fearurc. 

ABBREVIATIONS 

ANSI American National Standards Insri- 

EIA Electronic Industries Association 
FD.A Food and Drug Administririon 
HFA High Frequencv Average (21 1000, 

1600,2500 Hz) 
HIH Hearing Irrdustrics Association 
KTC Reference Test Gain (at 1000, 1600, 

2300 Hz) 
SPA Special Purpose Average (frcqucn- 

cier stared by t h c  manufacturer) 
SPL Sound Pressure Level 
SPLITS Sound Prcsrurc Lcvel for Inductivc 

Telephone Sirnulator 
STS Sirnulared Telephone Sensirlaicy 
TMFS Telephone Magnetic Field Simulator 

nit? 
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